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Many theories regarding suicide have been criti-
cized because they are based largely on the expe-
riences of men (particularly white males) and are
applied to women and other ethnic groups.1,2
Among the few studies that have focused on suicide
in women, many have considered the differences
in women’s suicidal behavior patterns compared
with those of men. Such studies have often noted
that women are less likely than men to use violent
methods to kill themselves.3–5 However, little is
known about whether the pattern of using vio-
lent methods among women differs between
countries.
International comparisons of suicide rates
may provide insights into not only the causes of
suicide, but also into possible approaches to its
prevention.6 In Australia, the suicide rates for
never-married, divorced and widowed women
were consistently higher than those for married
women across all age groups.7 In Hong Kong, how-
ever, the suicide rates for never-married women
aged 15–19 and ≥60 years were significantly lower
than those for married women. Yip et al8 indicated
further that suicide rates for Australian women
aged 25–34 years in urban areas (6.9 per 100,000)
were higher than those in rural areas (5.3 per
100,000). On the contrary, in Beijing, China, sui-
cide rates for women aged 25–34 years in rural
areas (17.9 per 100,000) were significantly higher
than those in their counterparts in urban areas
(3.9 per 100,000). Pritchard and Baldwin9 found
that elderly female suicide rates in Asian countries
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(57–95 per million) were higher than those in
English-speaking countries (40–56 per million).
They also found a high elderly/general ratio for
suicide (5.82 to 2.70) in Asian countries. The
United Kingdom had the widest elderly/general
ratio in English-speaking countries, which was only
1.71. Nevertheless, these studies did not compare
method-specific suicide rates between different
countries.
The choice of suicide method, as indicated by
Cantor and Baume,10 depends on physical avail-
ability and sociocultural acceptability. According
to their definition, physical availability refers to
the extent to which a particular agent of suicide
is accessible to the individual. Sociocultural ac-
ceptability is a measure of the extent to which a
person’s choice of method is shaped and circum-
scribed by the norms, traditions and moral atti-
tudes of their culture. For example, hara-kiri
(self-disembowelment) is a special form of sui-
cide that occurs in Japan;11 in ancient India, the
custom of sati (self-immolation) by a woman over
the funeral pyre of her husband was noted;12 and
in contemporary times, self-burning is accepted
as a form of political protest.13 As the availability
and popularity of different suicide methods dif-
fers between countries, the most commonly used
suicide methods also differ, especially between
Eastern and Western countries. Snyder14 compared
methods of suicide used by Irish and Japanese
people and found that most women in Ireland
used poisoning and then drowning; while in Japan,
most women used hanging to kill themselves,
followed by poisoning. The availability and pop-
ularity of different suicide methods changes with
time within any one country. In the age of glob-
alization, global media communications might
blur the boundaries between Eastern and Western
countries.15 It has been noted that many people
have learned novel suicide methods through the
internet.16
Our aim was to examine whether the pattern
of suicide methods differed between two Eastern
(Taiwan and South Korea) and two Western
(Sweden and the United States) countries, using
mortality data from 2002.
Subjects and Methods
Official published electronic mortality data in
2002 for Sweden, South Korea, Taiwan and the
United States were extracted from the National
Board of Health and Welfare of Sweden, Korea
National Statistical Office, Department of Health
of Taiwan, and National Center for Health Statistics
of the United States, respectively. Previous studies
have revealed that many suicide deaths were coded
as undetermined intent,17,18 therefore, we included
ICD-10 codes X60–X84 (intentional self-harm)
and Y10–Y34 (event of undetermined intent) as
suicide deaths in this study.
The deceased were divided into four age groups:
15–24, 25–44, 45–64 and ≥65 years. Suicide meth-
ods were classified into five categories: poisoning
(ICD-10 codes X60–X69 and Y10–Y19), hanging
(X70 and Y20), firearms (X72–X74 and Y22–Y24),
jumping from a high place (X80 and Y30) and oth-
ers (X71, X75–X79, X81–X84 and Y21, Y25–Y29,
Y31–Y34). Hanging, firearms and jumping from
a height were defined as violent suicide methods
and poisoning as non-violent. Agents used in
poisoning suicide deaths were further divided
into medications (ICD-10 codes X60–X64 and
Y10–Y14), other gases (X67 and Y17), pesticides
(X68 and Y18) and others (X65, X66, X69 and
Y15, Y16 and Y19).
We calculated age-adjusted suicide rates for
each country using the world standard population
structure. We then computed the proportion of var-
ious suicide methods (violent versus non-violent,
five sub-categories of methods, agents of poison-
ing) by age group and country.
Results
The age-adjusted suicide rate was highest in
South Korea (13.5 per 100,000), followed by
Sweden (12.6 per 100,000) and Taiwan (12.5 per
100,000), and was lowest in the United States
(6.1 per 100,000). The suicide rates for the four
countries are plotted by age groups in Figure 1. The
suicide rates increased with age in South Korea
Y.Y. Chen, et al
454 J Formos Med Assoc | 2009 • Vol 108 • No 6
and Taiwan, but no such increase was found in
Sweden and the United States.
The percentage of suicide deaths using violent
methods was 48% (530/1103) in Taiwan, 47%
(3391/7175) in the United States, 36% (940/2597)
in South Korea, and 32% (150/467) in Sweden.
In other words, almost half of Taiwanese and
American women used violent methods, but
only one third did so in South Korea and Sweden.
The age patterns for violent methods were similar
between Taiwan and the United States (Figure 2).
The proportion using violent methods decreased
with age in South Korea, but no such age pattern
was noted in Sweden.
Generally, poisoning was the most often used
suicide method among women in the four coun-
tries. However, for young women aged 15–24 years
in South Korea and Taiwan, jumping from a height
was the most commonly used suicide method
(Table 1). The second most commonly used sui-
cide method was hanging in Korea, Taiwan and
Sweden, and firearms in the United States. In each
age group, about one third of American women
used firearms to commit suicide. In contrast, in
South Korea, Taiwan and Sweden, < 1% of women
used firearms.
Table 2 shows the number and proportion 
of the various agents used in poisoning suicide
deaths among women by age and country. Ninety
percent of the American and Swedish women
used drugs in poisoning suicide deaths; in con-
trast, half of the Korean and Taiwanese women
used pesticides. It was interesting to note that in
Taiwanese women aged 15–44 years, a relatively
high proportion used gases (mainly inhalation
of carbon monoxide from charcoal burning in
closed spaces).
Discussion
According to our findings, no distinct differences
between Eastern and Western countries in the
method of violent deaths were found. However,
we found differences in the age patterns of suicide
rates and agents used in poisoning suicides be-
tween the East and West.
Age patterns of suicide rates
Cheng and Lee reported that women from most
Asian countries (except Thailand and Sri Lanka)
showed an increase in suicide rates with age.19
Pritchard and Baldwin also found relatively high
suicide rates among elderly women in five Asian
countries compared with six English-speaking
countries.9
Studies from Western countries did not show
consistent age patterns in suicide rates among
women.20 Female suicide rates in Scandinavian
and New World (Australia, New Zealand, Canada
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Figure 1. Age-specific suicide rates among women by age
groups in South Korea, Sweden, Taiwan and the United
States in 2002.
Figure 2. Percentage of deaths using violent methods
among women by age group and country.
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and the United States) countries have not in-
creased with age. However, in Southern (Greece,
Italy, Portugal and Spain) and Western (Austria,
France and West Germany) Europe, there has
been a dramatic increase in female suicide rate
with age. As a result of the diversity of age pat-
terns within Eastern and Western countries, it
would be premature to conclude that there is an
East versus West difference in the age pattern of
suicide rates in women.
Use of violent methods
We did not find distinct differences between
Eastern and Western countries in the percentage
of women using violent methods of suicide. The
percentage in Taiwan was similar to that in the
United States, and the percentage in South Korea
was similar to that in Sweden. We also found that
young women in both Eastern and Western coun-
tries were more likely to use violent methods
compared with other age groups. Despite a simi-
lar proportion among women in Taiwan and the
United States adopting violent methods, the spe-
cific methods used differed considerably. Women
in Taiwan most frequently used hanging and
jumping from a height to commit suicide; while
women in the United States used firearms. Accord-
ing to Cantor and Baume,10 the differences may be
attributed to differences in socialization and acces-
sibility of different methods between countries.
Table 1. Number and percentage (%) of various suicide methods used by women by age and country 
in 2002
Poisoning Hanging Firearms Jumping Others Total
n (%) n (%) n (%) n (%) n (%) n (%)
15–24 yr
Korea 82 (30) 46 (17) 0 (0) 96 (35) 48 (18) 272 (100)
Taiwan 22 (24) 19 (21) 1 (1) 31 (34) 17 (19) 90 (100)
Sweden 13 (54) 7 (29) 0 (0) 2 (8) 2 (8) 24 (100)
USA 197 (30) 186 (28) 200 (30) 30 (5) 47 (7) 660 (100)
25–44 yr
Korea 388 (43) 183 (20) 0 (0) 160 (18) 171 (19) 902 (100)
Taiwan 139 (35) 117 (29) 1 (0) 63 (16) 77 (19) 397 (100)
Sweden 47 (48) 28 (29) 4 (4) 9 (9) 9 (9) 97 (100)
USA 1465 (49) 419 (14) 820 (27) 102 (3) 195 (6) 3001 (100)
45–64 yr
Korea 306 (48) 129 (20) 0 (0) 84 (13) 119 (19) 638 (100)
Taiwan 114 (35) 118 (37) 0 (0) 32 (10) 58 (18) 322 (100)
Sweden 113 (53) 37 (17) 2 (1) 18 (8) 45 (21) 215 (100)
USA 1281 (49) 232 (9) 793 (30) 97 (4) 198 (8) 2601 (100)
≥ 65 yr
Korea 455 (58) 164 (21) 0 (0) 78 (10) 88 (11) 785 (100)
Taiwan 116 (39) 115 (39) 1 (0) 32 (11) 30 (10) 294 (100)
Sweden 56 (43) 27 (21) 1 (1) 15 (11) 32 (24) 131 (100)
USA 270 (30) 137 (15) 318 (35) 57 (6) 131 (14) 913 (100)
Total
Korea 1231 (47) 522 (20) 0 (0) 418 (16) 426 (16) 2597 (100)
Taiwan 391 (35) 369 (33) 3 (0) 158 (14) 182 (17) 1103 (100)
Sweden 229 (49) 99 (21) 7 (1) 44 (9) 88 (19) 467 (100)
USA 3213 (45) 974 (14) 2131 (30) 286 (4) 571 (8) 7175 (100)
Table 2. Percentage (%) of different agents used in poisoning suicide deaths among women by age and
country in 2002
Medication Other gases Pesticides Others Total
n (%) n (%) n (%) n (%) n (%)
15–24 yr
Korea 0 (0) 1 (1) 32 (39) 49 (60) 82 (100)
Taiwan 6 (27) 6 (27) 8 (36) 2 (9) 22 (100) 
Sweden 11 (8) 1 (8) 0 (0) 1 (8) 13 (100)
USA 181 (92) 11 (6) 1 (1) 4 (2) 197 (100) 
25–44 yr
Korea 3 (1) 2 (1) 203 (52) 180 (46) 388 (100)
Taiwan 28 (20) 51 (37) 51 (37) 9 (7) 139 (100) 
Sweden 44 (94) 2 (4) 0 (0) 1 (2) 47 (100)
USA 1308 (90) 131 (9) 1 (0) 25 (2) 1465 (100) 
45–64 yr
Korea 3 (1) 4 (1) 152 (50) 147 (48) 306 (100)
Taiwan 15 (13) 9 (8) 62 (54) 28 (25) 114 (100) 
Sweden 104 (92) 2 (2) 0 (0) 7 (6) 113 (100)
USA 1112 (87) 149 (12) 1 (0) 19 (2) 1281 (100) 
≥ 65 yr
Korea 9 (2) 5 (1) 254 (56) 187 (41) 455 (100)
Taiwan 14 (12) 1 (1) 54 (47) 47 (41) 116 (100) 
Sweden 51 (91) 2 (4) 0 (0) 3 (5) 56 (100)
USA 208 (77) 53 (20) 1 (0) 8 (3) 270 (100) 
Total
Korea 15 (1) 12 (1) 641 (52) 563 (46) 1231 (100)
Taiwan 63 (16) 67 (17) 175 (45) 86 (22) 391 (100) 
Sweden 210 (92) 7 (3) 0 (0) 12 (5) 229 (100)
USA 2809 (87) 344 (11) 4 (0) 56 (2) 3213 (100)
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Specific suicide methods
The most striking differences in methods used
between countries was that one third of American
women used firearms to kill themselves, in con-
trast to < 1% of women in Sweden, South Korea
and Taiwan. We also found distinct differences
between Eastern and Western countries in agents
(pesticides versus medications) used in poison-
ing suicides. We propose that these differences
between Eastern and Western countries were the
result of sociocultural differences and differences
in access to particular methods in each country.
Previous studies have indicated strong corre-
lations between the accessibility of firearms and
firearm suicide rates.21–23 The possession and sale
of firearms are prohibited legally in Sweden, South
Korea and Taiwan, which restricts women using
firearms as a means of suicide. With regard to pes-
ticides, it is very hard for American women to gain
access to toxic weed killer. On the contrary, the
pesticides bought and used for farming in South
Korea and Taiwan were of relatively high concen-
tration (and hence more toxic) compared with
those used for gardening in Sweden and the United
States.24 Further evidence in Taiwan supporting
the accessibility hypothesis is that female pesticide
suicide rates are highly correlated with the propor-
tion of the population involved in agriculture.25
Differences in accessibility might not be a good
explanation for differences in the proportion using
medication as the means of suicide in the coun-
tries studied. In addition to the accessibility hy-
pothesis, we should consider other factors such
as the popularity and acceptability of specific
methods.6 In Taiwan, about one fifth of women
who committed suicide by poisoning used med-
ication. A report from Taiwan has noted that ben-
zodiazepines are the most frequently used category
of drugs,24 which is also the case in Sweden.26
However, in the United Kingdom, the most fre-
quently used drugs were non-opiate analgesics,
especially paracetamol.27
Another difference was the recent popularity
of using charcoal burning as a suicide method in
Taiwan. In 1998, only 32 people committed sui-
cide by poisoning with other gases (mainly char-
coal burning). However, more than 1300 people
used this method to kill themselves in 2005. The
age-adjusted suicide rate of poisoning with other
gases increased 33-fold in men (0.30 per 100,000
in 1998 to 9.89 in 2005), and 126-fold in women
(0.03 per 100,000 in 1998 to 3.79 in 2005).28
A recent study in Taiwan also has indicated that
men aged 25–44 years who live in urban areas
are at the highest risk of committing suicide by
charcoal burning.29
Rethinking East and West contrasts
Several studies have reported differences in epi-
demiological profiles between Eastern and Western
countries.7–9,14 However, we suggest that putative
East and West dichotomies deserve further scru-
tiny. In terms of violent methods, we found both
similar and dissimilar patterns between some
Eastern and Western countries. Furthermore, the
relatively small proportion of young women using
pesticides as their suicide method in Korea and
Taiwan might be a sign of westernization of life-
styles and values in these countries, which cer-
tainly influences decision making.
As Taiwan and South Korea have become
more industrialized, the proportion of the popula-
tion working in agriculture has decreased. Pesticide
suicide rates in Taiwan have decreased consis-
tently since the early 1980s.30 These findings sug-
gest that there might be a trend towards using
medication as the preferred suicide method in
Taiwan, which would be more similar to western
countries. A similar decreasing trend in pesticide
suicide rates has not been found in South Korea.31
Limitations
The comparability of suicide mortality data be-
tween countries is always an issue of concern in
international comparison studies. To account for
the degree of differential under-reporting between
countries, we included those deaths with undeter-
mined intent. Nevertheless, not all such cases will
have been suicides, and the proportion of real sui-
cide cases among deaths of undetermined intent
may still differ between countries. To ameliorate
this potential confounder, we used proportions
rather than rates in most of our analyses.
Other than the problem of differential under-
reporting between countries, the comparability of
suicide rates was affected by variations in certifi-
cation and coding practices. We found that certi-
fiers in Korea tended not to provide information
on specific agents used for poisoning, which re-
sulted in a relatively high proportion of deaths
classified as “suicide by unspecified poisoning”.
Although to a lesser extent than found in Korea,
the percentage of suicide deaths classified as un-
specified poisoning in Taiwan was also higher than
that observed in the United States and Sweden.
This indicates that the coding conventions in
Sweden and the United States are more active in
eliciting specific information. All these factors
would certainly affect the comparability of poi-
soning suicide rates by specific agent between
countries.
Implications for suicide prevention
Our findings indicate that young women in both
Eastern and Western countries were more likely
to use violent methods compared with other age
groups. Health care workers in Taiwan should be
alerted that elderly women were more likely to
kill themselves by hanging, and that jumping sui-
cide was more common among younger women.
In the United States, the availability of firearms
at home should be investigated routinely when
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evaluating suicide risk in a clinical setting. For
the prevention of suicide among Swedish women,
medical doctors should evaluate the risk-benefit
ratio of medication prescribed versus suicidality
among patients. For both South Korea and Taiwan,
the prevention of suicide among women should
include pesticide control and safe storage of pesti-
cides at home.
Mortality data with sufficient details are essen-
tial in designing relevant suicide prevention pro-
grams. The high proportion of poisoning suicides
classified as unspecified in Korea and Taiwan
highlights the need to educate certifiers to report
more specific and accurate information with re-
gard to poisoning suicide.
In conclusion, both similarities (poisoning
was the most sociocultural acceptable method)
and dissimilarities (availability of pesticides ver-
sus medication) between Eastern and Western
countries are found in choosing suicide methods
among women.
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